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aspect ratio and provided in a highly 
integrated semiconductor device, 
and a diffusion-preventive film is 
protected against oxidation when a 
capacitor is formed by using a 
ferroelectric film. 

SOLUTION: A first process where a 
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second conductive film 110 are 
evaporated on a semiconductor 
substrate 100, where a buried 
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through a C VD method and a PVD 
method and a second process 
where the first conductive film 108 
and second conductive film 110 are 
thermally treated at high 
temperatures to reflow are provided. 
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(54) [|8W©=S^] f^^on^i? NfiB»*ftS^^n^Jfflb^^/V>^<7)SBafi^ 


(57) mm] 

mm] &mmit z ixtz^wmi-^^mmit 

TV»4JN|fltwa£iei 0 O-tKCVDSfcPVDffifcflJ 
t , mfKIS 1 OTttlBt 1 0 8 RtfUS 2 

itRiio *ffiugt»9 LTmrie^ i mm&m ioss 


(a) 



(b) 



(o) 



(2) 

1 

i mwsm km 2 mmsm * &m>m-t 4 in t . 
e& i awisajiRtf* 2 *«isii9t& »; 7D-*«ii 

[flt#£ 2 ] ffir££ 1 iiSttfll 4: £ 2 JgttttRMU 
^^7C*"C-^>^> Pt, Ru, Rh, Ir, OsbfrZith& 10 

'[w«js 3 ] Mie^ i *«ttni2'. feftiu&p 350 

- 4 0 0 •) , l±7J;6* 1 t o r r t?ab >5 , 10%© 
BI«jWfr * iifc A r if* fl«TOKlEf * > / <rtT* 

*s*i.4 - 1 trnkt-r 4« *g 1 reso^^^co 

[11*114] ffri£^2#^14MH, 

4 0 0 rr-ab •? , S£M) i l-10mtorrf*l)> A 20 

6 ] fflEftiUM&aii, 7 5 0 rJiLJiOfaS 
9 hB£^7?j£o 

je«#*m s^* <t 7 i:asn >9 9 v *- wmi&z 

im»m«Mtit±u* 1 i«tii*««t4'igi:, 
Htjie^ i wtttK&cit 2 mem* AflUM&s ut 

7D-$Hi--5ISt, 40 
mam 1 4ntttH%Vit 2 »*1^*Br£S|55MJi*J l-t. 

y 7 a - $ ii^n 1 mwtmx.vm 2 * 

[IlJRjgS] lWIE»l**14lll~»3i»*14RJ±, 6 50 
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2 

^xft?*5Pt, Ru, Rh, Ir, Ost frZtlC?& 

&m7tm<?>&it%o<r>*x-^-rtv<D--'o-c &&&&& z t 
9 ] utiles i mm&mt* mmmswz 50 

-4 OOtTab.U, S73t5 j 1 t o r r -C*'»K 1 0%O 

^s?#% * ixtz a r # * *h«toris-^ V > > mx-m 

IM*£ 1 0 ] HUIS^.2 >gMl(i, 
-4 OOtffel); E73* J 1 - lOmtorrfab^ 
Ar^rx^ffl^TORlDf-^ $^^> - t Sr 

H«6 $ ii.4 d. «r1#» i: 7 EROiJMiflt*? 

[si*]© i 2 ] ffisZMmmmi*. 750 r ti>±cos 

JStr-H«&$it4 d t S-^SSti-4W*Jl7fasK«7)^#: 

1 3 ] 1ffllB»tt#lt(±, BSm PZT 

o-o-cj^jS $ ixi z t fc 1-4IS 7 K«co# 
ig^^-co Offigjfc 

[if 1 4 ] Bute&tfePSihiiiii. -f ft»*o!»K 

i: Ji^-f k%/^<O^KO ^ -c- v »-f ^o— o -CfM $ it 4 d 

[W*^ 1 5 ] flWE!£f«»lhW±* T i S i N t T i N 
<T> ^-fiv<D-^X'M!& $ ti.i Z t Z&W. t -r 4 ffi^S 1 

[flf*8 16] mrise n«ei»ii ^ffM-r 4 xgf*. Htr 
faffiiftn > 9 9 y * - iwmM&ftn-r z>tz*>mitt > 
?9 \- ^- )^<Dm.mi>mta^ixfzmm±.^s ^ B B B -> 

$ n^fltit^js mffimzBfc-rziLmk : 

(CW^Srff^i-4Igt, 

^k^Jtri-eflffie^ > ^ ^ h *-^rtowKaimiB« 


3 

frK* 1 mWimRVm 2 mWSMi&mKMBMLT*) 

mum i mmamRvm 2 #*ttK*Br£ff0ti*g l-c 

"WK/ V 7 o - $ ixtzB 1 WEttRAC^flk 2 
■T -eflDR $ ft/w^« y - Ktttt 4 IS k s 

«rElt«fl«±ic» 3 *«1£IRt- * o - h J - Y 
WM iftfc-t ZXmkTZZZkZ'ftm.k-tZ 10 

[0 0 0 1] 

l»9!tf>*1-*iSIWWF] *»Wi±**fr* : T-o =» > * 
^(}, J:«)lf«Hcii, -ft^if (Chemical Vapor De 

position :i:j.T "cvd" k%Ftz) imk^mmm 

(Physical Vapor Deposition : "PVD" kfo 
tffiimmLXx>9ir FEMO'DRAM (D 
ynamic Random Access Memory) -fc;i/3r ir/<v ? (Ce 20 
11 Capacitor) CDSSfy-K (Storage Node) 
£ JFM1" * ^ fc U «fc <0 , ft:*T-W«ffi1475 ? ffi] ± £ ft 
-6 J: d \Z Ltz¥-&fem=f-<D Y (Contact) 'EH 

[0 0 0 2] 

*f£&<7>sZm.% : FX'& SDR AMOiffi 

t X-mfc £ ftT , flMMf»* */< v * «OSfIfflfil± « - 
ft.=t-m\Z£.Z>W6'm (Soft Error) fcteih-*- 30 
/Jx3 0 f F/c e 1 1 gKO#SfSg«r5gf*i-4^i?7S s 

-r & c t tc «t o tsupi $ ft^-t ii-mimx-mmm *i» 
ira$-*afc*>* TKsS: (l) frhfrfr&ZnK^-ott 

C^eoeA/d (1) 
(ZZX\ C : eo I^^IS 

«$s, e : R*fl*ofif«^ A : *<offiflu 
d : sf*#«^iP 

[0 0 0 3] BP*., §JS*fMWl*$*a^3-£4fc»» 40 

Wx.lf. NOfca^TaaOsOipsSrl 0 n m 

(Fowler-Nordheim) <fc •) SHROflNBteaM&T 

$ ft S * <b*$*OE1§#?- U l±if ffl 7^Bi£T-$> 4 o 
[0 0 0 4] ifc, 4r*/<v*©W?5!jffi»*i«bOS-tir& 

->^*3'*5E«ji-C»jiLTv>i7>« % ^ft«i«jiIgA« 50 
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cor6]±Ofc<6fWl (Stack) Y\s>* (Trench) 

(Pin) M%.imffi& (Cylinder) 
9-t)\s<D£ 7 & 3 #:xutrt&Irt J #3? £ ft 4 M B D R A 
MW16MB DR AMl-ilffl^fttv^^ 6 4M 
BDRAM#.£>*2 5 6MB DRAM^#t LT-?-<75 
KIP-7>«W <b AHC 4- o T </ o 
[0 0 0 5] H/>fff^t^yn-l±, X^- 

•J (Scaling Down) {^HcOillf U«t & 

L^mmk&g. (Step Coverage) «r5K*+**»fe, 

(Photolithography) fldalf*«* f ffl*-C 

JK**fiT ^ ftXS jSfT^liU >5r 4 „ # v ^ 

(y 2 o 3 ) , mt9>9^ (Ta^ps) , ~mt^^> 

(ti0 2 ) <jt*«ffly»feft*:-*» % SiS-CJi, PZT (Pb 
(Zr, Ti) Oa) fc7i»BST (BaSrTi) Oidftai 

»*#*K* f i^fflv»f>ftTv>4o 
[0 0 0 6] ?^Sf$*5«l±. S%$3-ii*«F*>, RO 

*««:W*»<b 1,00 ommxhh^k LT, IWio 

quivalent OxideThichness) Sr_ 1 nmJSLT"C*W^Lfe 

a^-t ra-wja*A«f» <b ft 4 o mw&nm.fe<r>*fo'$.<n<¥ 
*j#t-#, mm* b a/ s r<oit^n i o x^mmm^ 

&2i\2>tllto, mm (Fatigue) , i&ffc (Againg) « 

[0 0 0 7] il^BflC, ^igfrSi^UflJfflSftSSffm 
^^W, t?Ux{dr, BSTSrma-J-i^Attffl^ftfe* - 
fti: LTli, ^ •) > (Sputtering) ife, 

^JS-fk^^tg^* (Metal-Organic Chemical Vapor 

Deposition : MO CVD) *£, UIe^^ (Spin Coa 
ting) &-PJMMMI (Aerosol) A ! f(fbit5o # 

[0 0 0 8] L-tS^L, CC0BSTWK<7)ff^mi±> ^ 

>; n >mn<r>wm;- wmi-mmm* Lxmm 

X'&^^frhs Ri)f£B S T^rfljffl LtDRAMfT-W^f 
Y / < -> * SrJSSit L «t 9 k -T 4 a^-ic (iff L v ^« 

■ffiWifiji^jR^ftio z<DXn izmL^w&Rvm&fo 

ii7i ? S*^ft4Sfil±, ffirKB S T75 J #IS a B a v U n >^ 

^m^TX'TMrtMi s ft * ^"bs - <vmmx'&&sk -> 
»; 3><oft®<o-ff>j&*ffiHb£ftfjT5©ps<?>s io-Bi (se 
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[0 0 0 91 Lfc^oT, 5fiR*#W)t-C**BST«r 

*K "jfSttyy^ (Plug) /ffifUWihll (Diffusio 
n Barrier) /PtR" 

[00 101 U*»U x^y^VV^S-ClKJtSfLfcB 10 
S TKIi, a6*WKft£5&CFA LTSft / - K*ffi«>1H 
ffiUJSj— tC««$<lftV»3i'C)w<?5«fl-*aii;-C 1 0 0 n 
A/cm 2 JJLh<oai?ft«a[J» f IS* L-t»i"V >OjS* f * o 

9 'J>^Igli, *»OBttE»H*T'CIfi*flllff 
afeftlSJUfr+fc "#*1±-/9^/ffiilM»jhl»/Pt 

■fc*ii««BjhilOBIfb)«»fe**i**»<b, EST 

[0 0 1 11 LtztfoX, ftjaicii^Oi^^m^^P* 20 

it-r* tztbmm; - vw&oum «• s i o* r t *»*o<fi 
ntmrn. wz.i£, s 13 n< mx-mft Lxm-i&£w,m* 

[00 1 21 03 (a) -H3 (c) RUTS 4 (d) , 
H4 (e) it, mtt±7 bffi&ZW^mfc^C)* 

9<n$im?5&i:m-tT.m^mm-c$>2>o mznm 

4, S-T, S3 (a) KH*Sit*J:-?K, 

1 0±Wf P^ltRl 2«U, MIES«$fe^mi 

2rli:fflll>'-K«tt««t4t603>?* i h*- 30 

>i>*&mi-z>tz#>winmmffim 1 2 ±KaafcR/<* - 

> (S^-tf-r) ^<7)^.@3 (b) ICEI 

■ ^Sft^i^K, itafB!S5fcR>'*?-> (Pattern) £-r 

(Mask) tL-cmmt. m^m^mn oo« 
ffi*«3f5e«»«a $ ix& x ■? izm mmm 1 2 l 

i> 9 9 Y*-)\y (ContactHole) WrtSP^^lC-jt 

tmmmm 1 2±i:, lt* 1 zgmi* 40 

ill 4 aSrflW&o C<9B#, flTflEg 1 WHSR i 4 a 
t LTIi^ftJIv'J =»> (Silicon) A f fflv>e.il4 0 
[0 0 131*1:, B3 (c) tcB^$ii«J:-7(:. HV 
E* 1 ttttttR 1 4 a S-X-y * (Etch back) L 
TifmH7'7^*l 4 bSrffMLT, HI 2 (d) icHI^$ 
«fc o (c. mSMWff^ 9- 1 4 b JifiMtt&BK 1 2 

KtflfflLTllWEttltt&JhKl 6±Ci2ifl1flIl 8 
*-3R#+4o -WBf, tfr3B£2#«1£Rl 8tLtl±P 
t* { fflv»e>a^>o 50 
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[0 0 141 -&tC, 112 (e) |C8l3?£il& £ dU, '« 

«/- Kmn^rffM-r-s fcAiiwafc 2 «mt£R 1 s <o± 

CS*fr^-> (H^-e-T) tr^JSLT,' CUxSr^X 

7 -efijffl Lx*.<DT&><Dm 2 if 1 s ttetfeP*itm 

-C-OiS*, /14b /J£iHWlhR 16/P 

tui s" x-m&zMz'g&ts-rnMi 9iwBR>ii 

o 

[00151 mk, mt mmKikte 1 6o&<ts£&£ift 

lh1" mjfBgffy- KW1 9 ***fl-tcift**it 
* <£ o tctfHWHI]«iRR 1 2 .hlcttJtRT* * S i 0 2 t 

)85.0 f ^®'fk (Chemical Mechanical Pol ishing : W 

t, cMPtf.t4) xgsrfijffl LTmzffimzm>i 

LT, *«y-K*ffil 9 <*)fllffiKfft*R#K<*>1HIS;<. 
^—9" (Specer) 2 0 tfMt4c Z<r>&m, milBS 

fi y - k«s 1 9 mmtfrnrnkx-fr <& s i o z t s i 3 

/ < -y ? V > ^fi "CiRJt L"C& RE 8E&ff R 1 6 i&«BMb ? a 

[0 0 161 *HB*»y- KHl 9«±Iiffl 

fiO^^— 9- 2 0 «r-g-A,y2JimH6»fflt 1 2 ±lCX/N*-y ^ 

u >^ffiT?»*fl«-e** b s tbs <m*-£-f) zmm 

LT, «SftK«:fl Jffl LTfltfKB S TlH±i;^ 3 
miMMLX-ru- b (Plate) V-K«ffi*^J£L 
"C. D R AM-fcJU^-v^v ?g!Hi£5£71-&o 
Bf, grlE^3^Emi4M4:L-CI±Pt^fflvvt,n*o 
[0 0 17] -3k S£iBtWiJtK«:«»-r4fl&0*i*i: U 

wmmi^m. t-c, coisa > ^ h * - jkz>i*j« 

OjEiB^m S <ifc*«Lhtcl£jt^ihK*Bf>^ * X~m 

e Mttft <D±.i,zwmi)%X'h p t lt * -v 
[0 0 181 coio^src^fty- k««*s*-*- 

4t, BST^X^7?'J>^tllW^ lift 

y - K«ffiSr«jsi-«& p tm<r>±m tmmzm txntm. 
lxxz mm <nttmmv9: mm^m^m 

itiVjCZt^mzZZo Z<D&?, fj|£Pt81t±CV 
Dri^fUffl LfzW-Mxmx- i> Kf $ , P tKfriSS* L 
«^T®aSt"J7D- (Reflow) -r^XllSrfUffl L 

[0 0 1 9] 

STRS:IK«-r*«rUJS:tkl»ltJRl 6W»ft«:IWJhi-* 
—9-2 0 t S «)i:i&Stfti«#*4* 4 ?)ia* , ffil 
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[0020] ztz, m&<nmmk3&zvkm-tz>tztb<r) 
m<r>i5& X'^mfcm* <n * \ * < -> * * «isi- * t , 
y - kms*«*+* p m $^cvd 

i«a**c*£ffc$ftfc*»rei±fc<, cvd& 

-C-ffM $ ft* P tWMlt P V DffiT-ffM £ ivtz P tflgtctt 

10 0 2 1] Lfc#oT, *«9?Ofl5ltf>18jti, CV 10 

DSfff t P V DttflrfcfUfli Lfc 2 K»«>»ffll&*I«K 
J:fl«ffi»^*4*W!MK*£*LTw;h.*y Tn- 
[0 0 2 2] **JBtf)ilS2 0§W(i, ffiflB2|£Hr<0}«R 
[0 0 2 3] 

CVDSkPV Di££flJE LT» 1 MW&tm 2 0MC 
1±BI^##^*i-^IS t , mflESil 1 #«14Biao f * 2 
»«W«r*iMMa« tTT»E» 1 aBEteffllRtffc 2 if 

9 9 Y BeijOrS^ftfK S o 30 
[0 0 2 4] «ritO»2 0l»tiltfE1-4fcJe>0*«W 

sewa-am znzxn ics&=» >?? y*- l^mrn $ 

x-frftvmmMmvmimmmm^zm 1 if m 
fflH£?fMi- * ifi t , wmmmmxffimm 1 amisss 

±K* 2 if ttSK SrfFMi" 4 IS t , fflfEg 1 if mfflU 
» cm 2 gttttlK * U'J7P-$*4Ig 40 

t , ffiTE* 1 **ttH&U r * 2 **t»*0r£flMM&*l 
LT "ffitkRiJtJR/ 'J 7 a - s -Mfclg 1 SmttMRCf* 

2 mmm" -am zfrtzzm;- Yw&*w&t 4 x 

XlC S| 3 jgStSm^K t- & o £ 7*U - h^-KtW 
[0 0 2 5] z\<nn. 1^*mfttl&-<r>* j c'<"s9<nm 50 
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*»W«-K«)3«ttBti?a»3:3 > 9 7 Y * - 
^E«L-C, -eo^, J£ftH?ihil4:^JSi-4*S:^XS**. 

7 (Skip) 1"4^i:^nrS|-C*47i f , iO*^-tcii 

^ iifc w» * - Y'w&mm $ n 4 o 

[0 0 2 6] C^-C\ mi!5^l®S14M-^3iSmi4i« 
l±> S^7C^T-*4Pt, Ru, Rh, Ir, OstfrZ 

T, ilSft«lt LT(±B S Tm. P Z T^, P L Z T 
(Pb (La, Zn) Ti0.i) *U STO (SrTio3) ^ 

LTIi^-f-ftlft (Silic.ide) ^fc^Sfl:* (Nitrid 
e) ^<7)t>K* ? ffl^«btL4^ «fi L<(±TiSiNt^ 
TiN^jJ*fflv*<b*x4o 

[0027] *fnafs i ^ si4m«±> ^«faK* f 3 so- 

4 0 0XT-* 0 , S^JtSU tor.rt*!), 10 %<so®e 

^ffe^tT, iS2#ai4mi±> mm&m**ntM.~ 4 0 0 

"CT** •) , S7Dt!i j 1 - 1 0 m t o r r T**> *) , Ar2f X 
^H».TOREDf-A'>/<l*l-C-iR»7!) f; ff^ix4 0 UnT- 

ie^ 1 mn.vmRv t & 2 ^n-tsu 
i±, Nj«ii*;to7 5 oTCJSLhwssffl-cjftjasi-sc 
ti:ii)Iffii:44, :o J: o =5rXg^jifi : -r4 fc, !S 

ae^«±i-*l£iJtl»ildR<oiMk»n»ih-c.* 4 i -9 tcj& 
o "C * -v / <•> 9 W&M* ± $ ix* ^ftt-CIl ft < , i§5*ff 
ft $ ^^#if fff^Og SH£ |6j± S ^4 „ 
[0 0 2 8] 

mtLx, smmmm Bsm pzt 

PLZT?!, STO^) <0»«ftWSr«fflUT*-v 
^ «rSijt-T4^flfe-r4J£gS:iWlt)l0^tS-WlL 

SrHl (a) -Ell (c) &t>*l22 (d) , [12 (e) 

\zmm2ft?zT.mmm L-c*ft«iicsi^-r4 1 

[0 0 2 91 Sf> SI (a) l«W<tTt:, * 

atft&Ki o o±(cvih«nki o 2 ^^#lt, hUie 
s^^tn 1 0 2 xic/STtm (H^*r) Ltz 

- ^&zEigi-4 ^feffiiaasjfeiatsr jnut*j ltis*ip< 

^T-fijffl LTfltrlE^ii{$»+g 1 0 0 <r>wmtfffiTz.U 


fl-ntb'siti i n izmmmm 1 o 2 *m& Lxmmm 

im l O 2 > 9 t V *-;u 1 0 4 fcffM Lt\ 

1 0 0_LUt£ffeK*jhmi 0 6 tmf&LXwliZ^ > ? ? h 
*-;K0H»*r*K1-4o -<™#> HfrISJ£tfc|5*iLM 1 0 

6 1 lxuy 4 it®&<v<tontfr£it%3&<D®m*m*<* 

hii&W> »*L<liTiSiNt^TiN3i*fflv»e,it 

[0 0 3 0] -toft* Hi (b) \,zm~t X n tc, 10 
14 * f «5l4CVDft*fUfflL-C 
mflB^ > * * K# - iH04 l*|Of£«lL§l 1 0 6 t mr 

enmeiut 1 o 2 ±KmE»K-e**«& 1 mwsm 1 

0 8*«#i-4 o -WB$, mrl5^ 1 1 0 8 UM 
3tfij£jJ*3 5 0-4 0 0 X^Xh •? , E^* J ltorrf 
*V, 10 %<Bgt*d f ^* ftfc Ar#X*ffljO'ORlii. 
^+>^<l*9T?*#*«fT*»*L*o 1 **ffiR 1 0 8 

t LXIiS&K5c*"e**Pt, Ru, Rh, Ir, OstS 1 

TtfiV. 20 
[0 0 3 1 J 01 (c) IZfSHfiZtlZ <fc 9 P 

v Dft, * 'j > rm*mm Lxmmm 1 

ffltttltl 0-8±UKffiJ»K-C*4»2'#*ttfflll;l 0 
*«*1-4o don*. Huie^2igS14BSl 1 0(4%*iS. 
JS^Hfia- 4 0 0 , 1 ~ 1 0 m t o r r 

toti&o Hu!afS2i$®14Ill 1 otun±e&R7c*-e 

frZPt, Ru, Rh, Ir, OsjPilCffiv^l-STj*, C 

[0 0 3 2] H2 (d) UBDSSItai^tC, M 30 

E* 1 1 0 8 RVUS 2 »«t£K HO^f 

h^t-c 750 x:uk±<7)^x-mkm Lxmz& 1 

*«iiR 1 0 8 fc»2 are&n 1 1 0 1 tmfioMfe 
®»«-c*a* 1 1 6 s t m 2 ssttii 1 1 0 

£»Mi-*B#, C V DSl±iffi*a«A«jI < ggfflKOfgiS 
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